Organic farming has increased to a $13 billion industry in the United States and continues to expand approximately 20% annually. In Iowa alone, organic acreage has increased from 13,000 in 1995 to 120,000 in 2001. Across the north central region, there has been a great interest in planting organic soybeans on Conservation Reserve Program (CRP) land, where up to a 300% premium can be obtained compared with conventionally raised soybeans. Regulation of soil organic matter through additions of plant residues and proper crop rotations will determine the long-term sustainability of the system. This project was started in 1999 with the objective of evaluating the biological and economic outcomes of different tillage systems for transitioning CRP land into organic production. Spring moldboard plowing provided the greatest yields over four years of experimentation at the McNay Research Farm. In 2004, after two cycles of a three-year rotation, the organic fields were transitioned to organic adzuki bean, popcorn, and triticale as potential alternative crops for southern Iowa.
Introduction
Organic farming has increased to a $13 billion industry in the United States and continues to expand approximately 20% annually. In Iowa alone, organic acreage has increased from 13,000 in 1995 to 120,000 in 2001. Across the north central region, there has been a great interest in planting organic soybeans on Conservation Reserve Program (CRP) land, where up to a 300% premium can be obtained compared with conventionally raised soybeans. Regulation of soil organic matter through additions of plant residues and proper crop rotations will determine the long-term sustainability of the system. This project was started in 1999 with the objective of evaluating the biological and economic outcomes of different tillage systems for transitioning CRP land into organic production. Spring moldboard plowing provided the greatest yields over four years of experimentation at the McNay Research Farm. In 2004, after two cycles of a three-year rotation, the organic fields were transitioned to organic adzuki bean, popcorn, and triticale as potential alternative crops for southern Iowa. Sampling. Sampling for soil, plant performance, weeds, insects, and nematodes followed methods developed for the Neely-Kinyon LTAR site. Popcorn and adzuki bean crop stand counts were taken on June 17, 32 days after planting (DAP). Weed counts (3 m 2 quadrats per plot) were taken in popcorn and adzuki plots on June 17 and July 8. Corn borer populations in popcorn were sampled by removing three randomly selected corn whorls per plot and recording number of corn borer feeding holes and actual larvae on July 8. Triticale biomass samples were taken on May 20, 2004, by randomly placing 3 ft 2 quadrats in each plot and cutting all vegetation inside the quadrat at soil level. Samples were dried for three days in a dryer at 152.6°F (67°C). After drying, dry weights were taken. Triticale dead seed head data were taken on June 17 by randomly placing 3 ft 2 quadrats in each plot and counting the number of dead seed heads. Postharvest soil samples (five random samples per plot to a depth of 8 in.) were taken on October 18 and 20, 2004.
Materials and Methods

Results and Discussion
No significant differences were observed among popcorn varieties in plant stands or broadleaf and grass weeds (Table 1) . No corn borers were detected on July 8 (Table 1) .
Adzuki bean emergence and survival rates after rotary hoeing were not consistent with plant populations planted at 139,089 and 119,263 seeds/acre compared with the 101,303 and 80,928 seeds/acre rates. No significant differences were observed among seeding rates in broadleaf or grass weeds in the adzuki plots (Table 2) . No significant differences were observed among treatments in number of dead triticale seed heads, which ranged from 1.5 to 2.4 dead seed heads per square foot (Table 3 ). There were no significant differences in biomass produced 42 DAP, but there was a trend toward greater biomass in the previously spring-plowed (nonRotavator) treatment.
No significant differences were observed in popcorn yield (Table 4) , but there was a trend toward greater yield in the 97474 variety (3,449 lb/acre) compared with the other varieties, which averaged 2,741 lb/acre (Table 4) . There were significantly greater adzuki bean yields in the two higher planting rates (139,089 and 119,263 seeds/acre), averaging 1,384 lb/acre, compared with the two lower planting rates, averaging 512 lb/acre (Table 4 ). There were no differences in triticale yields based on previous tillage treatments, with triticale yields averaging 38 bu/acre (Table 4) .
Popcorn variety and adzuki bean plant population numbers did not significantly impact soil carbon and nutrient concentrations (data not presented). Mean total soil carbon for popcorn and adzuki bean plots was 24.4 mg/g and mean soil nutrient concentrations were 5.0, 28, 130, and 313 µg/g for soil nitrate-N, Bray P, extractable K, and extractable Mg respectively.
We evaluated the effect of tillage treatment on soil properties in the plots planted to triticale in 2004. Total soil carbon and nitrogen, soil nitrate-N, extractable K and Mg, and electrical conductivity were significantly greater in the plots that had been moldboard plowed in the fall for three years compared with other tillage treatments (Table 5) . (2002) (2003) tillage. z Soil samples were taken on October 10 and 20, 2004, at a depth of 8 in.
